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Summary
BACKGROUND: With its high incidence and subsequent
adverse consequences in the intensive care setting, sev-
eral instruments have been developed to screen for and
detect delirium. One of the more commonly used is the In-
tensive Care Delirium Screening Checklist (ICDSC); how-
ever, the optimal cut-off score indicating delirium has been
debated.
METHODS: In this prospective cohort study, the ICDSC
threshold for delirium set at ≥3, ≥4, or ≥5 was compared
with the DSM-IV-TR-determined diagnosis of delirium
(used as standard), and with the Confusion Assessment
Method for the ICU (CAM-ICU), with respect to their con-
current validity.
RESULTS: In total, 289 patients were assessed, including
122 with delirium. The cut-off score of ≥4 had several
shortcomings: although 90% of patients with delirium were
correctly classified, 23% remained undetected. The agree-
ment with the DSM-IV-TR diagnosis of delirium was only
moderate (Cohen’s κ 0.59) and the sensitivity was only
62%. In contrast, when the cut-off was ≥3, 83% of patients
with delirium were correctly classified and only 14.5% re-
mained undetected. The agreement with DSM-IV-TR was
substantial (Cohen’s κ 0.68) and the sensitivity increased
to 83%. The benefit of setting the cut-off at ≥5 was not
convincing: although 90% of patients with delirium were
correctly classified, 30% remained undetected. The con-
current validity was only moderate (Cohen’s κ 0.44), and
the sensitivity reached only 44%. Changing the ICDSC
cut-off score did not strengthen the moderate agreement
with the CAM-ICU (Cohen’s κ 0.45–0.56).
CONCLUSION: In clinical routine, decreasing the ICDSC
threshold for delirium to ≥3 increased the accuracy in de-
tecting delirium at the cost of over-identification and is
therefore recommended as the optimal threshold. Increas-
ing the cut-off score to ≥5 decreased the concurrent valid-
ity and sensitivity; in addition, the under-detection of delir-
ium was substantial.
Trial registration number: PB 2016-01264
Key words: delirium, intensive care unit (ICU), Confusion
Assessment Method for Intensive Care Units (CAM-ICU),
Intensive Care Delirium Screening Check List (ICDSC),
Diagnostic and Statistical Manual, 4th edition, text revision
(DSM-IV-TR), concurrent validity
Introduction
Delirium is characterised as a neuropsychiatric syndrome
with an abrupt onset and fluctuating disturbances in con-
sciousness and cognition, as well as a range of noncog-
nitive domains including disturbances in motor behaviour,
emotionality and sleep-wake cycle, caused by an underly-
ing aetiology [1, 2].
Among psychiatric syndromes, delirium is the most com-
mon across various healthcare settings [3, 4]. Up to 70%
of cardiosurgical patients develop this syndrome [5, 6],
and in mechanically ventilated patients, the rates of delir-
ium reach 80% [7]. Delirium has been recognised to have
adverse short-term [8, 9] and long-term consequences for
patients and the healthcare system [10]. These include a
prolonged stay on the intensive care unit (ICU) [11, 12],
higher rates and prolongation of mechanical ventilation
[13], increased morbidities and mortality [13, 14] and, as a
long term-consequence, functional impairment and cogni-
tive disabilities [15] requiring institutionalisation [12].
Several instruments have been developed to improve the
screening for and detection of delirium. In the intensive
care setting, one of the most commonly used screening in-
struments is the Intensive Care Delirium Screening Check-
list (ICDSC) [16].
From a review [17], the ICDCS was evaluated in four stud-
ies including 59 to 126 patients. Delirium rates ranged
from 16 to 39%, and the sensitivity and specificity ranged
from 43 to 96% and 73 to 95%, respectively. A meta-analy-
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sis indicated sensitivity and specificity of 74 and 81.9%,
respectively, and, overall, the accuracy was considered
good [17]. Conversely, other studies indicated lower sensi-
tivities (43 to 47%) with high specificity (>94%) [18, 19].
Among the subtypes of delirium, lower rates were docu-
mented in the correct detection of the hypoactive subtype
(42.9 vs 32%) [18]. Only one study evaluated the symptom
profile of delirium with the ICDSC, and the most frequent
symptoms were inattention, disorientation and psychomo-
tor agitation [20].
Similarly, discrepancies in the concurrent validity between
the ICDSC and Confusion Assessment Method for the ICU
(CAM-ICU) have been reported, with Cohen’s κ ranging
from 0.59 to 0.80 [21, 22]. However, the ICDSC was con-
sidered inferior to the CAM-ICU with respect to sensitivity
and specificity [17]. It has been debated whether changing
the cut-off score for the ICDSC could improve its accura-
cy: namely, decreasing this score from ≥4 to ≥3 [23] or,
conversely, increasing this score to ≥5 and defining sub-
syndromal delirium at ≥3 [21]. With a threshold of ≥3, the
sensitivity increased from 75 to 90%; however, the speci-
ficity also decreased from 74.3 to 61.5%. In an attempt to
exclude subsyndromal delirium – defined as an ISCDSC
score ≥3 – by increasing the threshold to ≥5, the specificity
was increased from 72.4 to 86.5% [23].
Thus, although the ICDSC has been commonly accepted
as an appropriate screening tool for delirium in the inten-
sive care setting, inconsistencies, in particular with respect
to its optimal cut-off score [18, 19, 24], remain. From pre-
vious results, the CAM-ICU detected only half the cases of
delirium, whereas the ICDSC was able to detect two out of
three patients with delirium [25]. Thus for a screening in-
strument, the ICDSC underperformed. Therefore, the aim
of this study was to evaluate the concurrent validity, sensi-
tivity and specificity, as well the positive and negative pre-
diction of the ICDSC threshold set at a lower score of ≥3,
the current standard ≥4, and an increased score of ≥5 ver-
sus a diagnosis of delirium determined with the Diagnostic
and Statistical Manual, 4th edition, text revision (DSM-IV-
TR), which is considered the gold standard for diagnosing
delirium. Further, we evaluated whether a modified ICD-
SC cut-off score increased its agreement with the CAM-
ICU.
Methods
Patients
All patients in this prospective, descriptive cohort and di-
agnostic accuracy study were recruited on a cardiovascu-
lar-surgical 12-bed intensive care unit at the University
Hospital Zurich between May 2013 and April 2015. Inclu-
sion criteria were being adult, ability to consent and inten-
sive care management for more than 18 hours. Exclusion
criteria were the inability to consent, or past or present sub-
stance use disorder.
Procedures
All patients in this study were informed of the procedures
and written informed consent was obtained. For those pa-
tients unable to provide consent at the initial attempt, due
either to more severe delirium, their medical condition and
sedation, or frailty, proxy assent from the next of kin or a
responsible caregiver was obtained instead. After medical
stabilisation, consent was obtained, or when participation
and consent were refused, the patient was excluded.
Four raters trained in the application of the DSM-IV-TR
criteria assessed delirium. In the training process, cases
were discussed in order to achieve agreement. Then, for
the purpose of the study, the majority of patients was as-
sessed by one of the raters individually; to assess inter-rater
reliability, 28 patients were assessed by all psychiatrists,
who were unaware of each other’s assessment. In this in-
stance, the assessments included in the study derived from
the primary, testing psychiatrist; the assessments from the
secondary psychiatrists were omitted from the dataset for
the study.
The baseline assessment included an interview with the pa-
tient, determination of the presence of delirium according
to the DSM-IV-TR criteria [1], and then administration of
the ICDSC [16] and CAM-ICU [26] by nurses and doctors
specifically trained in their use. Both nurses and patients
were blinded to the psychiatric assessment, and records
were kept separately. The ICDSC was administered regu-
larly every shift, i.e., every eight hours, whereas the CAM-
ICU was performed either when delirium was diagnosed
on the basis of an ICDSC score of ≥4, or on notifica-
tion of inclusion in the study. In addition, for the evalua-
tion of the motor subtype of delirium, the respective mo-
tor items from the Delirium Rating Scale-Revised-1998
(DRS-R-98; items 7 and 8) were recorded. The assessment
was completed by retrieving collateral information from
nursing and medical-surgical staff, the electronic medical
record system (Klinikinformationssystem, KISIM, CisTec
AG, Zurich), and family or caregivers.
Measurements
Diagnostic and Statistical Manual-IV-TR
The diagnosis of delirium was determined by use of the
DSM-IV-TR [1], including four criteria: (1) disturbance of
consciousness (i.e., reduced clarity of awareness of the en-
vironment) with reduced ability to focus, sustain, or shift
attention; (2) a change in cognition (such as memory
deficit, disorientation, language disturbance) or the devel-
opment of a perceptual disturbance that is not better ac-
counted for by a pre-existing, established, or evolving de-
mentia; (3) the disturbance developing over a short period
of time (usually hours to days) and tending to fluctuate
during the course of the day; and (4) evidence from the his-
tory, physical examination, and laboratory findings that (i)
the disturbance was caused by the direct physiological con-
sequences of a general medical condition, (ii) the symp-
toms in criterion (i) developed during substance intoxica-
tion, or during or shortly after a withdrawal syndrome, or
(iii) the delirium has more than one aetiology.
The Intensive Care Delirium Screening Checklist
The ICDSC [16] is a screening instrument including eight
items based on the DSM-IV-TR criteria specifically de-
signed for the intensive care setting with two points: absent
or present. This scale was designed for patients with limit-
ed communication abilities such as intubated patients. The
items include the assessment of: (1) consciousness (co-
matose, soporose, awake, or hypervigilant); (2) orienta-
tion; (3) hallucinations or delusions; (4) psychomotor ac-
tivity; (5) inappropriate speech or mood; (6) attentiveness;
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(7) sleep-wake cycle disturbances; and (8) fluctuation of
symptomatology. The maximum score is eight; scores of
≥4 indicate the presence of delirium and scores of >4 are
not indicative of the severity of delirium [16]. Each item is
rated on the patient’s behaviour at the time of assessment
and the inter-rater reliability between intensive care staff
was considered adequate [27].
The Confusion Assessment Method for the Intensive
Care Unit
The CAM-ICU [26] reflects the DSM-III-R criteria [28]
and is designed specifically for the ICU. This scale rates:
(1) acute onset and fluctuating course; (2) inattention; (3)
altered level of consciousness; and (4) disorganised think-
ing. Feature 1 is recorded as absent or present, feature 2,
including recognising letters scores with number of errors
of more than two, as present, feature 3 scores the Rich-
mond Agitation Assessment Scale (RASS) other than alert
and calm (RASS – 0) as present, and feature 4, including
simple questions and instructions, with a combined num-
ber of errors of more than one as present. Feature 1 plus
2 and either 3 or 4 present indicate the presence of deliri-
um. The CAM-ICU reflects only the presence or absence
of delirium and does not provide a measure of severity.
Delirium Rating Scale-Revised-98
The DRS-R-98 [29] is a 16-item scale with 13 items de-
scribing severity, in addition to three diagnostic items, with
four points – absent (0), mild (1), moderate (2) or severe
impairment (3). The items required for this study tested
for psychomotor activity: item 7 – increased and item 8 –
decreased psychomotor behaviour and were classified as
their respective subtypes: hyperactive, hypoactive, mixed
and no motor subtype. The hyperactive subtype requires
a score of 1 and more on increased motor behaviour, in
the absence of hypoactivity, the hypoactive subtype a score
of 1 and more on decreased motor behaviour, in the ab-
sence of hyperactivity, the mixed subtype both hypo- and
hyperactivity, and last, the no-motor-subtype the absence
of hyper- or hypoactivity as evidenced by the correspond-
ing items. The rating describes the preceding 24 hours of
psychomotor behaviour.
Statistical methods
All statistical procedures were conducted with the Statis-
tical Package for Social Sciences (SPSS) version 22. De-
scriptive statistics were used for the characterisation of pa-
tients with delirium versus those without delirium. For the
determination of differences between those with and with-
out delirium, Student’s t-test was used for variables on a
continuous scale such as the age of the patients. For items
on categorical scales, such as gender distribution, diagno-
sis of delirium or the presence of items on the ICDSC,
Pearson’s χ2 was computed.
The inter-rater reliability with respect to the DSM-IV-TR
diagnosis was determined by Intraclass correlation (ICC)
with agreement of >0.80 defined as perfect [30].
The concurrent validity of ICDSC was calculated versus
the DSM-IV-TR diagnosis of delirium setting the threshold
at ≥3, ≥4, and ≥5.
All scales represented two levels indicating the absence or
presence of delirium. Cohen’s κ was determined as mea-
sure of concordance with 0.41–0.60 defined as moderate,
0.61–0.80 as substantial and >0.80 as perfect [30]. The
respective sensitivities and specificities, as well as corre-
sponding positive and negative predictive values (PPVs
and NPVs) were calculated and their confidence intervals
(CIs) determined as exact Clopper-Pearson confidence in-
tervals.
For all implemented tests, the significance level alpha was
set at p <0.05.
Results
Characteristics of patients with delirium versus those
without
The patients with delirium were older (69 vs 62 years),
included more men (two thirds of patients) and were as-
sessed at a later time in their hospitalisation (seventh vs
fourth day) (table 1). In those with delirium as diagnosed
by DSM-IV-TR, the ICDSC detected delirium in close to
80% when the cut-off was set at ≥3, in nearly two third of
patients when it was set at the current cut-off of ≥4, and in
less than 50% when set at ≥5 . Comparable to the ICDSC
threshold for delirium of ≥5, the CAM-ICU detected delir-
ium in only every other patient (46.7%).
Within the individual ICDSC items, with the exception
of sleep-wake cycle disturbances (item 7), all items were
more frequently scored in the delirious patients. The total
ICDSC scores were higher in the presence of delirium.
The levels of sedation as measured with the Richmond Ag-
itation and Sedation Scale (RASS) varied more in the pa-
tients with delirium. Although more than 80% ranged from
drowsiness (RASS −1) to restlessness (RASS +1), almost
20% had levels of sedation of more than 1 or less than −1.
Among those without delirium, RASS levels ranged only
from −1 to 1.
The motor subtype, as determined from the motor items
of the DRS-R-98, indicated that in those with delirium,
the hypoactive and mixed subtype were more prevalent,
whereas in those without delirium, no motor alterations
prevailed.
Inter-rater reliability with respect to DSM-IV-TR di-
agnosis
With respect to the DSM-IV-TR diagnosis of delirium, the
overall rating agreement between the psychiatrists’ assess-
ment was perfect (ICC 0.96, CI 0.93–0.98, p<0.001).
ICDSC ≥3, ≥4 and ≥5 versus DSM-IV-TR and CAM-
ICU versus ICDSC
The allocation of the presence and absence of delirium is
presented in table 2. The following evaluations of concur-
rent validity are listed in tables 3 and 4.
Reduced threshold for delirium set at ICDSC ≥3 versus
DSM-IV-TR
When the cut-off score was decreased to ≥3, only 14.5%
of patients with delirium as determined by means of the
DSM-IV-TR were not recognised; however, more than
80% were correctly identified (82.9%) (table 1). Decreas-
ing the threshold for delirium increased the rate of false
positives to 11.9%. All ICDSC items and the total score
were higher in those with delirium. The concurrent valid-
ity, defined as the corresponding κ, was 0.68, indicating
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substantial agreement between this threshold and the
DSM-IV-TR-defined diagnosis of delirium. The sensitivity
and specificity reached 83 and 85%, respectively, and both
the positive and negative prediction exceeded 79%.
Currently accepted threshold for delirium set at ICDSC
≥4 versus DSM-IV-TR
The currently implemented cut-off score of ≥4 correctly
identified 90% of those with delirium, but missed the diag-
nosis in more than every fifth patient (table 1). The rate of
falsely identified delirium was 5%.
All ICDSC items were recorded at higher rates in those
with delirium, which was reflected in a higher total score.
The corresponding κ was 0.59, indicating a moderate
agreement, almost reaching substantial agreement. The
sensitivity was 62%, both specificity and positive predic-
tion reached 90% and above, whereas the negative predic-
tion reached 77%.
Increased threshold for delirium set at ICDSC ≥5 versus
DSM-IV-TR
When the threshold was increased to ≥5, the rate of in-
correctly identified delirium increased to almost one third,
whereas 90% of those with delirium were correctly recog-
nised and the rate for false positives was 4% (table 1).
Once again, both individual ICDSC items and total score
were more prevalent and higher in those with delirium. The
agreement with the DSM-IV-TR-determined diagnosis of
delirium was only moderate (κ 0.44), the corresponding
sensitivity reached only 44%, both specificity and positive
prediction reached and exceeded 90% and the negative
prediction was 70%.
ICDSC ≥3, ≥4 or ≥5 versus the CAM-ICU
Varying the threshold for delirium on the ICDSC to ≥3 or
to ≥5 did not change its concurrent moderate agreement
with the CAM-ICU-defined diagnosis of delirium. When
Table 1: Sociodemographic and medical characteristics of patients without versus those with delirium as determined by DSM-IV-TR.
Patients without delirium
(n = 167)
Patients with delirium
(n = 122)
p-value
Age in years 62 (18–91, SD 15.7) 68.7 (30–88, SD 12.1) <0.001*
Gender in % 0.046†
Male 77.2 66.4
Female 22.8 33.6
Day of assessment 3.7 (1–21, SD 3.3) 6.7 (1–31, SD 5.9) <0.001*
DSM-IV diagnosis of delirium – 100
CAM-ICU diagnosis of delirium in % 5.1 46.7
ICDSC delirium in % at threshold
≥3 12 79.5
≥4 4.8 61.5
≥5 3.6 44.3
ICDSC items in %
1. Altered level of consciousness 9.8 28.2
2. Disorientation 13.4 56.3
3. Hallucinations, delusions or psychosis 2.4 12.6
4. Psychomotor agitation or retardation 46.3 89.3
5. Inappropriate speech or mood 9.8 47.6
6, Inattention 11 65
7. Sleep-wake cycle disturbance 74.4 83.3
8. Symptom fluctuation 25.6 57.3
ICDSC total score 1 (0–8, SD 1.4) 4 (0–8 SD 2)
DRS-R-98 subtype in %
Hyperactive 3.6 8.2
Hypoactive 21 59.8
Mixed 1.2 24.6
None 74.3 7.4
CAM-ICU = Confusion Assessment Method for the Intensive Care Units; DRS-R-98 = Delirium Rating Scale-Revised-1998; DSM-IV-TR = Diagnostic and Statistical Manual, 4th
Edition, Text Revision; ICDSC = Intensive Care Delirium Screening Checklist; SD= standard deviation * Student’s t-test; † Pearson’s χ2
Table 2: Allocation of the absence and presence of delirium as defined by ICDSC cut-off score from ≥3 to ≥5 versus the DSM-IV-TR-defined diagnosis of delirium or the CAM-
ICU.
ICDSC delirium as defined cut-off ≥3 ICDSC delirium as defined cut-off ≥4 ICDSC delirium as defined cut-off ≥5
Absent Present Total Absent Present Total Absent Present Total
DSM-IV-TR delirium
Absent 147 20 167 159 8 167 161 6 167
Present 25 97 122 47 75 122 68 54 122
Total 172 117 289 206 83 289 229 60 289
CAM-ICU delirium
Absent 115 46 161 135 26 161 145 16 161
Present 7 42 49 11 38 49 49 30 49
Total 122 88 210 146 64 210 146 64 210
CAM-ICU = Confusion Assessment Method for the Intensive Care Units; DRS-R-98 = Delirium Rating Scale-Revised-1998; DSM-IV-TR = Diagnostic and Statistical Manual, 4th
Edition, Text Revision; ICDSC = Intensive Care Delirium Screening Checklist
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the threshold was decreased to ≥3, the respective κ was
0.45 (CI 0.33–0.57, p<0.001), when increased to ≥5, the
κ was 0.52 (CI 0.38–0.66, p<0.001), versus the current
threshold of ≥4 with a κ of 0.56 (CI 0.43–0.69, p<0.001).
Discussion
Summary of main findings
In clinical routine, the ICDSC is a useful and very specific
instrument for the detection of delirium in the intensive
care setting. However, as previously suggested, the thresh-
old for delirium, set as an ICDSC total score of ≥4, had
shortcomings in terms of accuracy in detecting this syn-
drome when compared with a threshold of ≥3, in contrast
to increasing the threshold to ≥5.
Although decreasing the threshold to ≥3 increased the rate
of false positives, the rate of false negatives was lower than
with thresholds of ≥4 or ≥5. In addition, this cut-off score
identified 83% of delirious patients correctly, and reached
substantial agreement with the DSM-IV-TR-defined diag-
nosis of delirium, whereas the other thresholds had only
moderate agreement. This lower threshold was the most
sensitive, was specific and yielded high rates of positive
and negative prediction. Increasing the threshold for delir-
ium to ≥5 produced few false negatives and was very spe-
cific, but proved the weakest in sensitivity to identify delir-
ium, which is most important for a screening instrument.
The agreement with the DSM-IV-TR diagnosis was the
lowest.
Based on these results, the most useful approach was de-
creasing the threshold for delirium to ≥3, irrespective of
subsyndromal delirium.
Comparison with the existing literature
Use of an ICDSC cut-off score of ≥4 yields conflicting
results. A number of studies indicated that the ICDSC is
a very sensitive and specific instrument, generally, with
specificity reaching 95% [21, 31], but other studies indi-
cated low sensitivities (43 to 47%) while maintaining high
specificities (>94%) [18, 19]. As previously shown, the
cut-off score of ≥4 failed to detect one third of cases with
delirium [25]; this was the reason for this evaluation study
of alternative cut-offs.
As previously suggested, varying the threshold for delir-
ium by decreasing ths score from ≥4 to ≥3 [23], or in-
creasing it to ≥5 and setting subsyndromal delirium at ≥5
[21] could improve its accuracy. Previous studies suggest-
ed that decreasing the threshold to ≥3 increased the sensi-
tivity from 75 to 90%, but the specificity decreased from
74.3 to 61.5% [23]. By increasing the threshold to ≥5, the
specificity was increased from 72.4 to 86.5% [21]. In the
end, both approaches may be similar, since increasing the
threshold for delirium to ≥5 includes subsyndromal deliri-
um at ≥3, with the pitfall that the ICDSC has not been val-
idated for subsyndromal delirium. In this study, decreasing
the ICDSC threshold for delirium to ≥3 achieved substan-
tial agreement with the DSM-IV-TR-determined diagno-
sis of delirium, increased the sensitivity from 61 to almost
83%, while remaining very specific (85.5%), with substan-
tial positive and negative prediction, and a decreased rate
of false negatives. This approach was very useful in reduc-
ing the under-detection of delirium and subsequently re-
ducing risks for adverse outcomes. Whether this approach
included subsyndromal forms of delirium could not be de-
termined since the range for subsyndromal delirium for the
ICDSC remains unclear.
Conversely, increasing the threshold for delirium to ≥5
did not prove to be a beneficial approach. The concurrent
Table 3: Characterisation of the absence and presence of delirium as determined by varying the ICDSC threshold from ≥3 to ≥5.
IDCSC≥3 IDCSC≥4 IDCSC≥5
No delirium
(n = 172)
Delirium
(n = 115)
No delirium
(n = 206)
Delirium
(n = 83)
No delirium
(n = 229)
Delirium
(n = 60)
DSM-IV-TR diagnosis of delirium in % 14.5 82.9 22.8 90.4 29.7 90
CAM-ICU diagnosis of delirium in % 5.7 47.7 7.5 59.4 11.6 65.6
ICDSC delirium in % – 100 – 100 – 100
ICDSC items in %
1. Altered level of consciousness 1.3 34 5.6 40.3 7.7 49.1
2. Disorientation 6.3 60.4 8.3 77.9 15.4 89.1
3. Hallucinations, delusions or psy-
chosis
0 14.2 0 19.5 2.3 21.8
4. Psychomotor agitation or retarda-
tion
40.5 92.5 52.8 94.8 59.2 96.4
5. Inappropriate speech or mood 5.1 50 7.4 63.6 10.8 78.2
6. Inattention 7.6 66 11.1 83.1 20 90.9
7. Sleep-wake cycle disturbance 65.8 89.6 73.1 88.3 74.6 90.9
8. Symptom fluctuation 13.9 65.1 24.1 70.1 30.8 72.7
ICDSC total score mean 0.7 (0–2, SD 0.8) 4.7 (3–8, SD 1.4) 1.1 (0–22, SD 1.1) 5.4 (4–8, SD 1.1) 1.36 (0–4, SD 1.4) 5.9 (5–8. SD 0.9)
CAM-ICU = Confusion Assessment Method for the Intensive Care Units; DSM-IV-TR = Diagnostic and Statistical Manual, 4th Edition, Text Revision; ICDSC = Intensive Care
Delirium Screening Checklist; SD= standard deviation
Table 4: Concurrent validities, sensitivities and specificities, as well as positive and negative predictive values (PPVs and NPVs) of ICDSC defined delirium as ≥3, ≥4, or ≥5 ver-
sus the DSM-IV-TR defined diagnosis of delirium.
κ (CI) p-value Sensitivity 95% CI Specificity 95% CI PPV 95% CI NPV 95% CI
ICDSC ≥3 and DSM-IV-TR 0.68 (0.59–0.77) <0.001 82.9 74.8–89.2 85.5 79.3–90.4 79.5 72.8–84.9 88 83.1–91.7
ICDSC ≥4 and DSM-IV-TR 0.59 (0.50–0.69) <0.001 61.5 52.2–70.1 95.2 90.8–97.9 90.4 82.5–94.9 77.2 66.8–73.6
ICDSC ≥5 and DSM-IV-TR 0.44 (0.34–0.53) <0.001 44.3 35.3–53.3 96.4 92.3–98.7 90 80–95.3 70.3 73–80.9
CI = confidence interval; DSM-IV-TR = Diagnostic and Statistical Manual, 4th Edition, Text Revision; ICDSC = Intensive Care Delirium Screening Checklist
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validity with DSM-IV-TR was the lowest, the sensitivity
was decreased from 62 to 44%, while reaching substantial
specificity and positive prediction. However, with this ap-
proach, the rate of false negatives (undetected delirium)
was the highest.
Reports of the concurrent validity and agreement between
the ICDSC and CAM-ICU also vary. One study comparing
the ICDSC and CAM-ICU without using the DSM criteria
for the diagnosis for delirium found substantial agreement
between both scales (κ 0.80) [22], whereas another study
including the DSM-IV-TR diagnosis found only moderate
agreement (κ 0.59) [21] and raised the question as to
whether varying the ICDSC threshold for delirium could
strengthen the agreement. From these findings, the agree-
ment between both scales was only moderate (κ 0.56) and
was not increased by setting the threshold at a lower or
higher score (≥3, κ 0.45; ≥5, κ 0.52).
Discrepancies between the ICDSC versus DSM-IV-TR
Potential explanations for the discrepancies between the
ICDSC- and DSM-IV-TR-determined diagnoses of deliri-
um include human error and lack of training. Nurses were
instructed in the proper administration of the ICDSC and
cases were discussed, but no formal inter-rater reliability
was achieved and potential bias in scoring was possible.
Because of the design of this study, this potential con-
founder could not be excluded. In contrast, the overdiag-
nosis of delirium by the expert raters was excluded by the
perfect agreement between their assessments. Another po-
tential confounder was the level of sedation. Within those
with delirium, the RASS level ranged from −3 to 2, where-
as in those not delirious, the RASS levels ranged only from
−1 to 1. Although more than 90% of delirious patients had
RASS levels of −1 to 1, the RASS level could have influ-
enced the prevalence rate for delirium, since the level of
sedation increases delirium rates [32].
Clinical relevance
The ICDSC is a brief, observational screening instrument
with only eight items commonly used in the intensive care
setting. Lowering the threshold for delirium to ≥3 en-
hanced the ability of this instrument to accurately detect
delirium and allowed confirmation of delirium with the
CAM-ICU in a setting known for its high prevalence rates
of delirium. Although lowering the threshold for delirium
to ≥3 produced more false positives, this is irrelevant for a
screening instrument with a focus on sensitivity rather than
specificity.
Strengths and limitations
This study has several strengths. Almost 300 patients were
prospectively screened and rated for delirium using the
ICDSC versus the DSM-IV-TR criteria, and 289 patients
were included. With respect to diagnosis of delirium with
the DSM-IV-TR criteria, the inter-rater agreement was per-
fect. However, a number of limitations have to be noted,
including the lack of formal inter-rater reliability in the
performance of the ICDSC, not allowing to exclude its
proper administration, the high prevalence of hypoactive
delirium, which was indebted to the critical care population
studied, the absence of baseline cognitive recording owed
to the prospective setting of the study. Further, this study
was cross-sectional and longitudinal studies of the concur-
rent validity of the ICDSC, in particular with the optimal
threshold for delirium, are required.
Conclusion
In summary, varying the ICDSC threshold for delirium
proved to be a beneficial approach in improving the accu-
racy of this scale. In particular, lowering this score to ≥3
increased the sensitivity while maintaining the specificity,
and positive and negative prediction, as well as reducing
the rate of under-detection at the cost of over-identifica-
tion. In contrast, increasing the threshold for delirium to ≥5
decreased the sensitivity while maintaining the specifici-
ty, positive and negative prediction, but the under-detec-
tion of delirium increased and was substantial. Altogether,
these findings favoured decreasing the ICDSC threshold
for delirium score to ≥3.
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